Abstract
Introduction
More than 1 in 5 US adults (46.4 million people) had doctor-diagnosed arthritis in 2003, and that number will grow to an estimated 67 million by 2030 (1) . Arthritis is a common cause of disability in the United States, and the costs are substantial, estimated to be approximately 1.2% of the US gross domestic product (2) .
Proper management of arthritis can reduce pain, functional limitations, and related problems (3) . Treatment and management of arthritis can include medication, physical or occupational therapy, patient education, weight loss, The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above.
and surgery. Increasingly, complementary and alternative medicine (CAM) therapies are also being used. These therapies are a group of practices or products that are not currently used in the practice of conventional medicine.
Estimates of CAM ever use among adults with arthritis range from 59% (4) to 90% (5, 6 ).
Many studies have looked at CAM use for arthritis (5-14), but we were particularly interested in the frequencies of use for multiple types of CAM by diagnostic category (especially within larger categories) and other characteristics, for which few data are available. Most studies provide only the averages for each category, which masks these differentiations. Herman et al (5) found that 23.7% of people with arthritis in a sample from New Mexico used glucosamine, but only 1.2% used gamma linolenic acid. Katz and Lee (6) found that, although 42.4% of people with arthritis across the United States used mind-body interventions (such as prayer, spiritual healing, and biofeedback), only 3.7% used some form of relaxation therapy, guided imagery, or positive imagery. More information from populations from different parts of the country would provide an adjunct to these findings. We also explored the use of CAM by people with arthritis seeing different types of health care providers.
Our main objective was to provide detailed information about ever and current use of methods of CAM for symptoms associated with osteoarthritis (OA), rheumatoid arthritis (RA), fibromyalgia (FM), and chronic joint symptoms (CJS) by demographic and disease status characteristics in a sample of 2,140 people in North Carolina. Our secondary objective was to separate and describe these findings by type of practice setting, primary care or specialty.
Methods

Recruitment
Samples were drawn from 2 populations based on a study protocol approved by the University of North Carolina institutional review board: a family medicine research network and a musculoskeletal database.
Family Medicine Research Network
Data from the primary care setting were gathered via the North Carolina Family Medicine Research Network (NC-FM-RN), described in detail by Sloane et al (15) . During 2001, research assistants approached all adult patients in a representative sample of 16 family practice sites during a 4-week period. Each consenting adult patient was administered a 4-page self-report survey with questions on demographics, self-reported chronic conditions, health habits (eg, smoking and physical activity), and self-rated health.
The racial/ethnic composition of the 5,575 patients who agreed to participate reflected that of the state's adult population in terms of African Americans, Hispanics, and adults aged 65 or older. Patients who self-reported RA, OA, FM, or CJS were asked to complete the survey (n = 2,026).
Musculoskeletal database
The musculoskeletal database was established in the mid-1990s as part of an ongoing, longitudinal project measuring arthritis outcomes. During an outpatient visit, patients seen in the rheumatology or orthopedic clinics at the University of North Carolina Hospitals or 13 selected private rheumatology practices in North Carolina were asked to participate. Patients who agreed to participate completed a consent form and baseline self-report questionnaire on demographic and health-related characteristics; diagnosis and date of disease onset were provided by the patient's physician. Patients with RA, OA, or FM who completed this process and agreed to further contact were mailed the survey (n = 2,075).
Survey
Two survey booklets were mailed to 4,101 people. The first asked about health, health beliefs, and use of health care. The second asked about use of CAM. After 3 weeks, nonrespondents were sent a second set of survey booklets, and then were contacted by telephone if neither mail survey elicited responses. A total of 2,140 patients responded to the survey (52.2%); 1,077 were from the NC-FM-RN, and 1,063 were from the musculoskeletal database.
Measures
Characteristics
Demographic characteristics included age, sex, race/ ethnicity, education level, location of practice (urban or
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rural), and marital status. Because of the small number of responses in the categories other than African American or white, responses were categorized into white, African American, or other. Education was based on self-reported number of years, and marital status was dichotomized into currently married or not.
Disease
Disease information included self-reported RA, OA, FM, or CJS for the NC-FM-RN sample. The category of CJS was used if patients reported having had symptoms of pain, aching, or stiffness in or around joints during the last 30 days and did not self-report having RA, OA, or FM. For the specialist sample, the primary diagnosis (RA, OA, or FM) was provided by the specialist. Each participant in the 2 samples was then assigned a primary diagnosis of RA, OA, or FM (with CJS also assigned in the NC-FM-RN dataset only). Consistent with previous research (5), we classified participants who had more than 1 type of arthritis in the following order of priority: 1) RA, 2) FM, and 3) OA. In the NC-FM-RN dataset, 192 patients (18%) were classified with RA, 400 (37%) with OA, 81 (8%) with FM, and 404 (38%) with CJS; in the musculoskeletal database, 489 patients were classified with RA (46%), 300 (28%) with OA, and 274 (26%) with FM.
Health Assessment Questionnaire (HAQ)
The HAQ disability scale (16,17) is a reliable and valid instrument that rates difficulty with 20 activities of daily living ranging from 0 (without any difficulty) to 3 (unable to do). We calculated an unweighted mean of these scores.
Sleep
Four questions focused on sleep ("Do you have trouble falling asleep?," "Do you wake up several times per night?," "Do you have trouble staying asleep?," and "Do you wake up after your usual amount of sleep feeling tired and worn out?") (18). The scores could range from 0 (no problems) to 5 (the most problems). We calculated an unweighted mean of these scores.
Pain and fatigue
Visual analog scales (VASs) were used to measure pain and fatigue (19). For example, the amount of pain experienced during the past week was assessed by using a 100 mm VAS anchored with "no pain" (0 mm) and "pain as bad as it could be" (100 mm).
Rheumatology Attitudes Index (RAI)
The 5-item helplessness subscale of the RAI (20) was used to measure perceived helplessness (ie, the degree to which one believes the condition of interest is controlling one's life). Five questions were scored on a scale from 1 to 5, with 5 being the most helpless, and an unweighted mean of these scores was calculated.
CAM
Participants were asked about 9 categories of CAM use: alternative providers, special diets, vitamins and minerals, supplements, ointments or topical rubs, body treatments (eg, copper bracelets and magnets), movement (eg, yoga), spiritual (eg, prayer), and mind-body therapies (eg, visualization). In the regression models and when totals are reported for the category of vitamins and minerals, the following were excluded because they are often prescribed or strongly suggested by physicians for people with musculoskeletal disorders: multivitamins, calcium, folic acid, and vitamin D. The specific percentage for each of these categories, however, is provided. A final (10th) category of "any use" was computed, which was coded as yes if the participants were using any of the 9 categories of CAM. Participants were asked whether they 1) have "ever used [therapy] for your arthritis or joint symptoms," 2) "currently use [therapy] for your arthritis or joint symptoms," and 3) "plan to continue to use [therapy] for your arthritis or joint symptoms."
Statistical analysis
Summary statistics were calculated; proportions are given for categorical variables, and means with the standard deviation are given for continuous variables. We used χ 2 and linear regression with dummy variables to determine significant differences within and between diagnostic groups, practice settings, and other demographic characteristics. Logistic regression models clustered at the site level were used to determine the effect of patient characteristics on current use of the 9 CAM categories and "any use" by using Stata software version 9.0 (StataCorp LP, College Station, Texas). Models were adjusted for age, sex, race, education, marital status, HAQ score, RAI score, pain VAS, fatigue VAS, and location of practice.
Results
Demographics
Higher proportions of participants were women and were white in both samples (Table 1) . Approximatley half of the participants had more than a high school education. Almost half of patients in the primary care sample received care from rural practices, and all patients in the specialist sample received care from urban practices. The mean age in the specialist sample was slightly higher (59.8 years vs 54.0 years).
Types of CAM used
More than 80% of both samples had used some form of CAM for arthritis symptoms during the course of their disease (data not shown). Ointments or topical rubs were the most commonly used CAM ( Table 2 ). More than 60% of both groups had ever used rubs. Spiritual methods were the second most commonly used CAM category; approximately 40% to 49% of participants had ever used them. Alternative providers, vitamins and minerals, other supplements, movement, and mind-body therapies were ever used by 22% to 40% of the groups. Special diets, on the other hand, were the least commonly used (7% to 16% of both groups ever used special diets).
Although rubs were the most common ever-used CAM category, the rates of current use were much lower (approximately half). The same was true for alternative providers and body treatments (eg, magnets). However, rates of ever and current use were similar for special diets, spiritual methods, and mind-body therapies.
Of the most commonly used specific types of CAM (Table  3) , more than 50% of both samples used Bengay, Icy Hot, or similar ointments or rubs; more than 25% used meditation or drew upon religious or spiritual beliefs; and more than 20% had seen a chiropractor or used calcium supplementation.
In the musculoskeletal database, 90.5% had used at least 1 CAM therapy for their arthritis symptoms during their disease course, and 75.9% still used at least 1 CAM therapy at the time of the survey (data not shown). For the NC-FM-RN sample, a smaller percentage (82.8%) had ever tried at least 1 CAM therapy, and 70.2% were still using at least 1 CAM therapy at the time of the interview (data not shown). Methods used by 20% of patients in both settings included chiropractors; calcium; Bengay, Icy Hot, and similar ointments or rubs; spiritual beliefs; and meditation.
Participants with FM used CAM therapies more often than did those with RA, OA, or CJS (Table 2) . Of the specific categories of CAM use ( Table 3 ) that showed significant differences (P < .05) in use by disease category, patients with FM used most CAM therapies significantly more often than those with other types of arthritis.
For both sets of participants with OA, meditation was also commonly used (35.8% for primary, 34.7% for specialty), as were drawing on spiritual beliefs and meditation for participants with FM in the NC-FM-RN setting (55.6% for both CAM therapies).
Characteristics of current CAM users
In logistic regression models adjusted for age, sex, race, education, marital status, disability, pain, fatigue, and practice location, only sex was significantly associated with current use of any CAM in all 9 categories (data not shown). Most CAM therapy categories were significantly associated with at least 2 patient characteristics; for example, sex, race, and education were associated with the current use of supplements. However, sex was the only characteristic significantly associated with current use of special diets.
Female sex was positively associated with most categories of CAM use, while higher levels of education were positively associated with 5 categories of CAM use and negatively associated with current use of ointments or topical rubs. Of the other characteristics included in the adjusted analyses, the categories of African Americans, whites, and other race were positively associated with 3 categories of current CAM use: supplements, ointments and topical rubs, and spiritual. Rural location of the practice was negatively associated with current use of 2 categories: CAM providers and body treatments (eg, magnets). Disability, measured by the HAQ, was positively associated with spiritual and mind-body therapy categories. Helplessness, measured by the RAI, was positively associated with body treatments.
Discussion
In this survey of 2,140 people with arthritis in North
Carolina, most had used some form of CAM for their arthritis symptoms. This finding is close to other estimates (5,6) of 90.2% and 80% of ever use or use within the past month, although it is much higher than findings of 34% to 68% from many earlier studies (7, 8, 12, 14, 21) .
Some of the differences between our study and earlier studies that reported much lower levels of ever use of CAM may be attributable to our inclusion of prayer. In our study, 13.7% of the family practice group and 17.4% of the specialty group prayed about their arthritis. Almost half (40.6%) of the sample with OA of the knee from Katz and Lee (6) However, this inclusion does not seem to explain all of the difference, because Herman et al (5) did not include prayer but still had similar findings. They attribute their higher percentage of use to differing definitions of CAM, noting that they surveyed for a broader array of mind-body therapies, energy therapies, and CAM movement therapies than most other studies. They also suggested that the differences between their study and earlier studies were attributable to geographic location, noting that CAM use is often higher in the Western regions of the United States, where their study took place.
A larger proportion of participants from the specialty setting had used CAM than had participants from the family practice setting. This finding is not surprising because patients seeing specialists have more severe disease (23) and are probably in need of greater pain relief. Our findings corroborate a study by Breuer et al (11) that noted significantly more CAM use by patients with FM and a study by Herman et al (5) that reported a higher number of CAM therapies used by patients with FM and RA than those with OA. The higher use of CAM therapies by participants with FM compared with participants who have other forms of arthritis is also not surprising. Few good pharmacologic treatments are available for FM, and people with FM are often encouraged to participate in exercise regimens and meditation, which could account for some of the higher levels of use (24-26). In addition, people with FM experience a wide variety of symptoms, such as nonrestorative sleep, mood disturbance, irritable bowel syndrome, headache, and paraesthesias (25,27). These symptoms may catalyze the use of a broader range of therapies. Participants in our survey tried a variety of therapies, and although many tried rubs, alternative providers, and body treatments, they often were not currently using those methods. Ever and current use of special diets, spiritual methods, and mind-body therapies, on the other hand, were similar. This could suggest that people with arthritis are more satisfied with dietary, spiritual, and mind-body methods. More research in this area might explore what it is about these methods that promotes continued use.
Several limitations should be noted when interpreting these results. Most prominently, the CAM questions in our survey asked whether respondents used CAM for arthritis or joint symptoms. Participants conceivably could have misread the question as asking whether they had ever used CAM for any reason. This issue has arisen in previous research (5) , and validation of this aspect of the questionnaire is needed. Similarly, the self-reported nature of the diagnoses for participants in the family practice group is potentially problematic. Self-reported data for arthritis reportedly have moderate sensitivity (71%) and specificity (70%), but few studies address the issue (28).
This study also is limited in its ability to determine the use of CAM among races/ethnicities other than African American and white. Other studies have looked more closely at this issue (5, 6) . Although our study's ethnic composition at enrollment paralleled that of the state's adult population, oversampling of some races/ethnicities, such as Asians and Hispanics, would have enabled us to say more about these populations. In addition, these findings are based on a cross-sectional survey. The findings from previous research show that people frequently change their patterns of CAM use (7) . For this and other reasons, we have focused on both ever and current use in this article.
Because almost every participant in our study used CAM at some point for his or her arthritis symptoms, it may be useful for practitioners to invite discussion of what therapies patients might be using for their symptoms and to assist them in evaluating risks.
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